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I, Ngoc-Anh Le, do hereby declare as follows: 

I am the first-named inventor in the above-identified patent application. I have a 
Ph.D. degree in Applied Mechanical and Engineering Sciences, Bioengineering 
Subspecialty ), principally covering the fields of Biomedical engineering from University 
of California, San Diego 

As discussed during the personal interview with Examiner Cheu on November 10, 
2009, our studies show a relationship between CVD disease severity and changes in 
autoantibodies against oxidized LDL following fat challenge. 

In one study, reduction of plasma levels of autoantibodies against oxidatively 
modified LDL following a fat challenge was determined in a group of 17 young, healthy 
controls with no history of heart disease and a group of 28 patients who have had their 



first heart attack within the last 6 months. Among these 28 patients with heart disease, 18 
patients were re-studied with the same fat challenge. As shown in Figure 1, there was a 
slight increase (about 5%) in the autoantibody levels in the control group after the fat 
challenge (dashed line). In contrast, patients with documented heart disease had a mean 
reduction of 10% at 2 hours and 1 1% at 4 hours. When these patients were re-challenged 
after 6 months of lifestyle intervention, identical reductions in autoantibody levels were 
observed in spite of modest improvement in plasma cholesterol levels (-12%). 
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Figure 1 : Following the fat challenge, reductions in 
plasma levels of autoantibodies against oxidatively 
modified LDL were observed only in patients with 
heart disease and not in young healthy volunteers. The 
reduction was reproducible in a subset of patients after 
6 months of lifestyle intervention. 



In another study, the effect of statin therapy on the fat-induced changes in 
autoantibody levels was measured in a group of 10 patients with high risk for heart 
disease. Statin therapy has been demonstrated to reduce cholesterol levels as well as 
clinical events. All patients had high cholesterol levels and were taking medications for 



2 



hypertension. 4 of the 10 participants had balloon angioplasty procedure (more than 1 
year) and two were also taking medications for diabetes at the time of the study. As 
illustrated in Figure 2, in the placebo group (i.e., before the statin therapy), the mean 
reduction in autoantibody level was 14% at 1 hour and 22% at 2 hours after the fat 
challenge. The greater reduction in antibody in this group can be explained by the use of 
a large dose of fat (40 grams as compared to 20 grams). After 4 months of statin therapy, 
significant reduction in cholesterol (20% in total cholesterol and 31% in the bad 
cholesterol) was achieved, and the fat-induced reduction in autoantibody levels was no 
longer observed (- 9% at 1 hr and - 2% at 2 hr). 
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Figure 2 : Statin therapy has been reported to reduce 
clinical events, presumable by slowing the rate of 
disease progression which is consistent with an 
improvement in the response to the fat challenge. 



The association between the response to the fat challenge and disease severity is 
further supported by another two studies. In the first study, subjects without previous 
history of heart disease were recruited and stratified according to the number of risk 
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factors. Participants were stratified according to four risk groups using the Framingham 
Risk Score, which is used clinically to determine the risk for having a clinical event. 
Participants were subjected to a fat challenge and the change in autoantibody levels 
between the sample obtained at 2 hours after the challenge and the baseline sample was 
calculated as percent change from baseline. Figure 3 illustrates the percent change in 
antibody levels for the 4 risk groups. The value in parentheses corresponds to the number 
of subjects within each risk group. 
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Figure 3 : Individuals with low risk for heart disease 
according to the Framingham Risk Score showed 
increase in autoantibody levels (Group 1 and 2) while 
individuals with higher risk had reduction (Group 3 and 
4) in autoantibody levels at 2-hr after the fat challenge. 

In the second study, we examined two groups of patients with type 2 diabetes 
mellitus classified according to their HbAlc level. Individuals with type 2 diabetes 
mellitus have been found to be at increased risk for cardiovascular disease. In fact, 
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current guidelines would recommend that individuals with diabetes be managed 
aggressively as if they have a history of heart disease. 

Figure 4 illustrates the preliminary data in 4 patients under good glucose control 
(solid lines) and 3 patients under poor control (dashed lines). The mean reduction at 2 
hours was 5% for individuals under good glucose control as compared to 12.4% for 
diabetic patients who are under poor control. 
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Figure 4 : Diabetic patients who are under poor glucose 
control demonstrated greater reduction in autoantibodies 
against oxidized LDL following fat challenge as 
compared to diabetic patients under good glucose 

Figure 5 illustrates the improvement in fat-induced response after 6 months of 
intensive therapy to improve glucose control for 3 diabetic patients. Pre-therapy data is 
presented as solid symbols and post-therapy data is presented as open symbols. 

Taken together, these data demonstrate a clear association between CVD disease 
severity and changes in autoantibodies against oxidized LDL following fat challenge. 
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Figure 5: Improved glucose control is associated with 
reduced CVD risk for diabetic patients and normal 
response to fat-induced changes in autoantibodies 
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I declare that all statements made herein based on my own knowledge are true, 
and that all statements made herein based on information and belief are believed to be 
true. I further declare that these statements are made with the knowledge that willful 
false statements are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code, and that willful false statements may jeopardize the 
validity of the above-referenced patent application and any patent that issues therefrom. 
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Name: Ngoc-Anh Le, PhD., FAHA 



7 



